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Northwest River Forecast Center

Regional River Forecasting
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Introduction to the Northwest River Forecast CenterIntroduction to the Northwest River Forecast Center
Donald Laurine, Development & Operations Donald Laurine, Development & Operations 
HydrologistHydrologist

Short-Range (1-10 Day) Forecast ServicesShort-Range (1-10 Day) Forecast Services
Kevin Berghoff, Senior HydrologistKevin Berghoff, Senior Hydrologist

Long-Range (> 10 Day) Forecast ServicesLong-Range (> 10 Day) Forecast Services
Steve King, HydrologistSteve King, Hydrologist

Future DevelopmentsFuture Developments
Rick van der Zweep, HydrologistRick van der Zweep, Hydrologist

Afternoon Session
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Mission of NWRFCMission of NWRFC

• National Weather Service mission:National Weather Service mission:
Provide weather, hydrologic, and climate forecasts and Provide weather, hydrologic, and climate forecasts and 
warnings... for the warnings... for the protection of life and propertyprotection of life and property......

...and the ...and the enhancement of the national economyenhancement of the national economy..

• The NWRFC accomplishes the NWS mission by:The NWRFC accomplishes the NWS mission by:
  Providing Providing unbiased hydrologic informationunbiased hydrologic information to a wide  to a wide 
            variety of users including:variety of users including:

Short, Medium and Long Range River ForecastsShort, Medium and Long Range River Forecasts
Water Supply Volume ForecastsWater Supply Volume Forecasts
Unregulated Streamflow EstimatesUnregulated Streamflow Estimates
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NWRFC Forecast UsageNWRFC Forecast Usage

 
• Emergency ManagementEmergency Management
•  FloodsFloods
•  DroughtDrought
•  RecreationRecreation
•  Navigation Navigation 
•  Water Resource ManagementWater Resource Management
•  Hydropower GenerationHydropower Generation
•  Fish and Wildlife ConservationFish and Wildlife Conservation
•  Energy Marketing / SpeculationEnergy Marketing / Speculation



 

National Atmospheric and Oceanic AdministrationNational Atmospheric and Oceanic Administration

National Weather ServiceNational Weather Service

122 Weather Forecasts Offices (WFO’s)

13 River Forecast Centers (RFC’s)
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Northwest River Forecast CenterNorthwest River Forecast Center

•  314,000 sq mi Area314,000 sq mi Area
•  Columbia BasinColumbia Basin

•  Coastal DrainagesCoastal Drainages 

        of Oregon and Washington of Oregon and Washington 
•  6 States plus Canada6 States plus Canada
•  9 NWS Field Offices (WFO)9 NWS Field Offices (WFO)
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Northwest River Forecast CenterNorthwest River Forecast Center

                                                StaffingStaffing

•  HydrologistsHydrologists

•  MeteorologistsMeteorologists
•  IT SupportIT Support
•  newnew Service Coordination Hydrologist Service Coordination Hydrologist



 

Hydrologic Influence: GeographyHydrologic Influence: Geography



 

Hydrologic Influence: PrecipitationHydrologic Influence: Precipitation



 

Hydrologic Influence: TemperatureHydrologic Influence: Temperature



 

Hydrologic Influence: SnowmeltHydrologic Influence: Snowmelt
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Northwest Flood Examples:Northwest Flood Examples:
Flash Flood:  Heppner 1903Flash Flood:  Heppner 1903
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Northwest Flood Examples:Northwest Flood Examples:
Snowmelt / Levee Failure:  Vanport 1948Snowmelt / Levee Failure:  Vanport 1948
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Historic Events:Historic Events:  
Teton Dam Failure 1976Teton Dam Failure 1976
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Northwest Flood Examples:Northwest Flood Examples:
Rain/Snow:  Willamette Valley, 1996Rain/Snow:  Willamette Valley, 1996
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Northwest Flood Examples:Northwest Flood Examples:
Rain:  Chehalis, WA 2007Rain:  Chehalis, WA 2007
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NWRFC CooperatorsNWRFC Cooperators

NWRFCNWRFCNWRFC
FederalFederal

PrivatePrivate

State/LocalState/Local

MediaMediaResearchResearch

UW
PSU
OSU

COE
BOR
NRCS
BPA
USGS
NMFS

PPL
PGE
BCHYDRO

States
PoP
Power             
  Utilities
Irrigation        
  Districts
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Information Flow: PublicInformation Flow: Public

NWRFCNWRFC
NWRFCWeather Weather 
Forecast Forecast 
OfficesOffices

WebWeb

Emergency Emergency 
ManagersManagersMediaMedia
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•October through JuneOctober through June
6:00 am - 6:00 pm, 7 days per week6:00 am - 6:00 pm, 7 days per week

•July through SeptemberJuly through September
6am - 4:30pm, 7 days per week6am - 4:30pm, 7 days per week

•Evening and overnight coverage Evening and overnight coverage 
as dictated by eventsas dictated by events

NWRFC Hours of OperationNWRFC Hours of Operation
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Hydrologic Forecasting:
Time Domains

Time

F
lo
w
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• 10 Day Deterministic 10 Day Deterministic 
ForecastForecast

• Columbia and Snake River Columbia and Snake River 
BasinsBasins

• Washington and Oregon Washington and Oregon 
Coastal RiversCoastal Rivers

• National Weather Service National Weather Service 
River Forecast System River Forecast System 
(NWSRFS) Model(NWSRFS) Model
Flood, Navigation, Water Flood, Navigation, Water 
Management, RecreationManagement, Recreation
Model Inputs, ProductsModel Inputs, Products

Northwest River Forecast CenterNorthwest River Forecast Center
Short Range River Forecast ProductsShort Range River Forecast Products
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Flood ForecastFlood Forecast

Chehalis 2007

Source: Seattle Times

Chehalis 2007

Vanport 1948
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Navigation ForecastsNavigation Forecasts

Vancouver

Portland

St. Helens

Longview

Beaver Army Terminal

Wauna

Skawmakowa

Astoria
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Low Flow ForecastLow Flow Forecast
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Water ManagementWater Management



 

NWS River Forecast System 

(NWSRFS) 



 28

NWS Operations Overview:
Interactive Forecast Procedure

DETO3

LSMO3
MEHO3

NWS FORECAST GROUP:

observed forecast

Water

management
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NWS River Forecast Products
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Forecast Review and Updating
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Accessing Observed Data InputAccessing Observed Data Input
www.nwrfc.noaa.gov/weather/10_day.cgiwww.nwrfc.noaa.gov/weather/10_day.cgi
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Accessing Forecast Data InputAccessing Forecast Data Input
www.nwrfc.noaa.gov/weather/10_day.cgiwww.nwrfc.noaa.gov/weather/10_day.cgi
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Accessing Forecast Data InputAccessing Forecast Data Input
www.nwrfc.noaa.gov/weather/3_day.cgiwww.nwrfc.noaa.gov/weather/3_day.cgi



 34

Accessing River Forecast ProductsAccessing River Forecast Products  
www.nwrfc.noaa.govwww.nwrfc.noaa.gov

NWS ID

River List by Basin

Current Status

Interactive Map

MOYIE – AT EASTPORT   EASI1 6100    8.9     9.00   8.00 96% Flood   110% Flood
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Northwest River Forecast CenterNorthwest River Forecast Center

www.nwrfc.noaa.govwww.nwrfc.noaa.gov
Hydrometerologic 
Discussion
HMD Text Product

Basin Summary:
River Conditions
Weather Condition

Rivers are expected to……

WFO issued 
Warnings & Watches

The NWS has a Flood 
Warning for.…

NWS Portland

www.wrh.noaa.gov/pqr/
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Hydrologic  Long Term ForecastsHydrologic  Long Term Forecasts



 

NWRFC Forecast Products

Time

F
lo
w



 

Elements of a Long-term ForecastElements of a Long-term Forecast

Timing of Event:
Will it flood this month or next?  
When are low flows expected?
What is the season of maximum runoff?

Confidence of Forecast:
What is the likely range of flows?
What are the chances of flooding?
When is the most likely period of flooding? Flooding

November

20%

Thursday

December Flooding

Statement of Hydrologic Event:
Which rivers are forecasted to flood?
What is the maximum expected flood?
What seasonal flow volume is expected?



 

Long-term Forecasting DriversLong-term Forecasting Drivers

Soil Moisture Snowpack Precipitation



 

NWRFC Forecasting Models 

Statistical Water Supply ModelStatistical Water Supply Model
 Seasonal Volumetric ForecastsSeasonal Volumetric Forecasts

• Regression techniquesRegression techniques
• Agency Coordinated (consensus)Agency Coordinated (consensus)
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Statistical Water SupplyStatistical Water Supply
Regression Model DevelopmentRegression Model Development
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one year’s combined 
snow/precip/runoff INDEX

vs 
RUNOFF for same year

Water Supply Regression Equation
(April – September)

Combined Index:
  Historical Precip
  Historical Snow
  Historical Runoff
  Historical Precip
      
Plotted Against

Historical 
Runoff Volume
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Statistical Water SupplyStatistical Water Supply
Seasonal Volume ForecastSeasonal Volume Forecast
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Water Supply Regression Forecast
(April – September)

Combined Index:
  Observed Precip
  Observed Snow
  Observed Runoff
  Future Precip
      

is a function of

Forecast 
Runoff Volume
      



 

Water Supply Forecast Products
http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgihttp://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi

Graphics

Tables

Text Products



 

Water Supply Forecast Plot
http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgihttp://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi

Oct        Nov      Dec       Jan       Feb       Mar      Apr       May      Jun      Jul       Aug       Sep 

  
  

  
  F

lo
w

 V
ol

u
m

e 
(M

ill
io

ns
 o

f 
A

cr
e-

F
ee

t)



 

Water Supply Forecast Plot
http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgihttp://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi
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Monthly Runoff
Normal/Observed



 

Water Supply Forecast Plot
http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgihttp://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi
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Cumulative 
Water Year Runoff Curves

Normal/Observed



 

Water Supply Forecast Plot
http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgihttp://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi
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Water Supply Forecast Plot
http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgihttp://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi
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Water Supply Forecast Plot
http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgihttp://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi
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Water Supply Forecast Plot
http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgihttp://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi
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Period Forecast
Issued mid-Dec



 

Water Supply Forecast Plot
http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgihttp://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi
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Updated Forecasts
Issued Dec through Jul



 

Water Supply Forecast Plot
http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgihttp://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi
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Updated Forecasts
Dec through Jul

Monthly Runoff
Normal/Observed

Cumulative Runoff Curves
Normal/Observed

Apr - July 
Forecast Period



 

Water Supply Forecast Table
http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgihttp://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi



 

Water Supply Text Forecast
http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgihttp://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi



 

Water Supply Release Schedule
http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgihttp://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi

Monthly Water Supply 
Live Call / Webinar



 

NWRFC Forecasting Models 

Ensemble Streamflow Prediction (Ensemble Streamflow Prediction (ESPESP))
 Short, Medium, and Longterm capabilitiesShort, Medium, and Longterm capabilities

• Variation on NWRFC short-term modeling system Variation on NWRFC short-term modeling system 
• Provides an ensemble of possible outcomesProvides an ensemble of possible outcomes
• Issued as a probability forecastIssued as a probability forecast



Probability of Exceedance
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Exceedance Probability Plot:

Ranked flow volumes (each point 
represents area under individual 
ensemble traces) for Jan-Jul period.

50% Value is comparable 
to WS forecasts

Example showing 42 trace outcomes for 
The Columbia River at The Dalles, OR

Runtime conditions: 9/13/2004
Analysis period: 1/1/2005-8/1/2005

Traces represent ensemble of possible 
river flow behavior (Jan-Jul)

Median Forecast
(most expected)

ESP 



 

ESP Forecast Products
http://www.nwrfc.noaa.gov/espws/espws.cgihttp://www.nwrfc.noaa.gov/espws/espws.cgi

Tables

Traces

Graphics



 

Seasonal Volume ForecastsSeasonal Volume Forecasts
http://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgihttp://www.nwrfc.noaa.gov/water_supply/ws_fcst.cgi

http://www.nwrfc.noaa.gov/espws/espws.cgihttp://www.nwrfc.noaa.gov/espws/espws.cgi

Statistical Water Supply ESP Volume Forecasts
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http://www.nwrfc.noaa.gov/espadp/espadp.cgi
ESP Interactive Ensemble AnalyzerESP Interactive Ensemble Analyzer
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FS = 12ft, 15000 cfs

ESP Interactive Ensemble AnalyzerESP Interactive Ensemble Analyzer
Ensemble Members (Traces)Ensemble Members (Traces)
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ESP Interactive Ensemble AnalyzerESP Interactive Ensemble Analyzer
Exceedance Probability PlotExceedance Probability Plot

FS = 12ft, 15000 cfs

Less than 20% chance of flooding between 9/15/08 and 1/1/09
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ESP Interactive Ensemble AnalyzerESP Interactive Ensemble Analyzer
Text Summary and Trace DataText Summary and Trace Data
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Future NWRFC ChangesFuture NWRFC Changes

 Community Hydrologic Community Hydrologic 
Prediction System Prediction System 
(CHPS)(CHPS)

 Short-term Ensemble Short-term Ensemble 
Streamflow Forecast Streamflow Forecast 
(XEFS)(XEFS)

 Gridded Data SetsGridded Data Sets

 Expanded Web ServicesExpanded Web Services
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Community Hydrologic Prediction System Community Hydrologic Prediction System 
(CHPS)(CHPS)

 Customized application of Customized application of 
FEWSFEWS

 Flexible open-ended Flexible open-ended 
software infrastructuresoftware infrastructure

 Rapid integration of new Rapid integration of new 
techniquestechniques

 Increased ability to Increased ability to 
collaborate with outside collaborate with outside 
entitiesentities
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Community Hydrologic Prediction System Community Hydrologic Prediction System 
(CHPS)(CHPS)

 Implementation planned for 2010Implementation planned for 2010

 Additional forecast products and Additional forecast products and 
servicesservices
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Flood Stage

Ensemble Streamflow ForecastingEnsemble Streamflow Forecasting

 Stream flow forecast uncertaintyStream flow forecast uncertainty
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Climatic Factors
Time
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Ensemble Streamflow Forecasting Ensemble Streamflow Forecasting 
Modeling UncertaintyModeling Uncertainty

Temperature Traces

Precipitation Traces
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Ensemble Streamflow Forecasting Ensemble Streamflow Forecasting 
Example ProductExample Product

S
ta
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e

Flood Stage

Implementation planned for 2010 with CHPS
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Gridded DatasetsGridded Datasets

 2.5 km grid2.5 km grid

 RFC generated RFC generated 
Precipitation ForecastsPrecipitation Forecasts

 RFC generated RFC generated 
Temperature ForecastsTemperature Forecasts

 Projected for 2010 with Projected for 2010 with 
CHPS implementationCHPS implementation
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 WFO grids currently WFO grids currently 
available from the available from the 
National Digital Forecast National Digital Forecast 
Database (NDFD) Database (NDFD) 
(www.weather.gov/ndfd)(www.weather.gov/ndfd)

 FormatsFormats
 GRIB2GRIB2
 XMLXML
 GraphicalGraphical

Gridded Datasets
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Expanded Web ServicesExpanded Web Services

 Western Water SupplyWestern Water Supply
http://www.nwrfc.noaa.gov/westernwater



 73http://www.nwrfc.noaa.gov/westernwater



 74
http://www.nwrfc.noaa.gov/westernwater/evolution/index.php?id=MEHO3
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Arbitrary changes to basin temperature imposed on forcing time series 
(e.g. 0.1 F / year in example above)



www.nwrfc.noaa.gov/presentationswww.nwrfc.noaa.gov/presentations

5241 NE 122nd Avenue5241 NE 122nd Avenue
Portland, OR 97230Portland, OR 97230

www.nwrfc.noaa.govwww.nwrfc.noaa.gov


